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Background: Episodic infliximab (IFX) treatment is associated with the formation of antibodies to IFX (ATIs) in
the majority of patients, which can lead to infusion reactions and a shorter duration of response. Concomitant
use of immunosuppressives (IS) reduces the risk of ATI formation.
Aims and methods: To investigate which of the IS—that is, methotrexate (MTX) or azathioprine (AZA)—is
most effective at reducing the risk of ATI formation, a multicentre cohort of 174 patients with Crohn’s disease,
treated with IFX in an on-demand schedule, was prospectively studied. Three groups were studied: no IS
(n = 59), concomitant MTX (n = 50) and concomitant AZA (n = 65). ATI and IFX concentrations were measured
in a blinded manner at Prometheus Laboratories before and 4 weeks after each infusion.
Results: ATIs were detected in 55% (96/174) of the patients. The concomitant use of IS therapy (AZA or MTX)
was associated with a lower incidence of ATIs (53/115; 46%) compared with patients not taking concomitant
IS therapy (43/59; 73%; p,0.001). The incidence of ATIs was not different for the MTX group (44%)
compared with the AZA group (48%). Patients not taking IS therapy had lower IFX levels (median 2.42 mg/ml
(interquartile range (IQR) 1–10.8), maximum 21 mg/ml) 4 weeks after any follow-up infusion than patients
taking concomitant IS therapy (median 6.45 mg/ml (IQR 3–11.6), maximum 21 mg/ml; p = 0.065), but there
was no difference between MTX or AZA. In patients who developed significant ATIs .8 mg/ml during follow-
up, the IFX levels 4 weeks after the first infusion were retrospectively found to be significantly lower than in
patients who did not develop ATIs on follow-up or had inconclusive ATIs.
Conclusion: Concomitant IS therapy reduces ATI formation associated with IFX treatment and improves the
pharmacokinetics of IFX. There is no difference between MTX and AZA in reducing these risks. ATI profoundly
influences the pharmacokinetics of IFX. The formation of ATIs .8 mg/ml is associated with lower serum levels
of IFX already at 4 weeks after its first administration.

I
nfliximab (IFX) has greatly improved the therapeutic options
in patients with inflammatory bowel disease. IFX is a mouse–
human chimeric antibody to tumour necrosis factor a, and

has proven efficacy in active luminal as well as in fistulising
Crohn’s disease.1 2 Recent studies have also demonstrated its
effectiveness in patients with moderate to severe ulcerative
colitis.3 Furthermore, IFX is steroid sparing and significantly
reduces the need for surgery and hospitalisations in patients
with Crohn’s disease.4 5 In clinical practice, 75–80% of patients
will report rapid amelioration of their symptoms within 2–
4 weeks after the first infusion, with a response duration of 8–
12 weeks on average. Eventually, however, most patients will
need re-treatment. Maintenance treatment with 8 weekly IFX
has been shown to enable sustained remission and to achieve
thorough healing of the gut mucosa.6 7 The ACCENT (A Crohn’s
disease Clinical study Evaluating infliximab in a New long-term
Treatment) Study has also shown that systematic maintenance
treatment is preferred over episodic treatment because the
formation of antibodies to IFX (ATIs) is reduced with the
former regimen. Still, many doctors use IFX episodically,
especially in Europe, mostly because of financial restrictions.

We have previously demonstrated that ATI formation occurs
in up to 61% of patients when IFX is used episodically, and that
ATIs cause infusion reactions leading to a reduced duration of
response.8 In the same study, concomitant IS therapy reduced
the risk of ATI formation. Also, other studies have confirmed
the beneficial effect of concomitant IS therapy in preventing
ATIs. Moreover, some studies have also shown improved early
response to IFX in the case of concomitant IS therapy. These

data have led to the recommendation of using a combination of
an immunosuppressant with IFX.8–16

However, it is not known which IS drug should be preferred.
The IS drug most commonly used in Crohn’s disease is
azathioprine (AZA) at a dose of 2–2.5 mg/kg/day or 6-
mercaptopurine at a dose of 1–1.25 mg/kg/day. Methotrexate
(MTX) is mostly introduced in the case of intolerance to AZA or
in the case of side effects of AZA. In this study, we compared
IFX levels and ATI formation in three cohorts of patients with
Crohn’s disease receiving IFX: one cohort of patients treated
with IFX without concomitant IS therapy, one cohort of
patients treated with IFX in combination with AZA and one
cohort of patients treated with IFX in combination with MTX.

METHODS
Patients
Three Belgian centres took part in this prospective proof-of-
concept study (University Hospital Gasthuisberg, Leuven,
Belgium; Heilig Hart Ziekenhuis, Roeselare, Belgium; Imelda
Ziekenhuis, Bonheiden, Belgium; table 1). A total of 174
patients with refractory luminal (n = 138, 79%) Crohn’s disease
or fistulising (n = 36, 21%) Crohn’s disease (107 female/67

Abbreviations: ACCENT, A Crohn’s disease Clinical study Evaluating
infliximab in a New long-term Treatment; ATIs, antibodies to infliximab;
AZA, azathioprine; ELISA, enzyme-linked immunosorbent assay; IFX,
infliximab; IQR, interquartile range; IS, immunosuppressives; MTX,
methotrexate; PBMC, peripheral blood mononuclear cell; PPV, positive
predictive value; RA, rheumatoid arthritis
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male) started taking IFX between September 2000 and January
2003 and received re-treatment with IFX in an on-demand
schedule (episodic treatment). Patients treated for fistulising
disease received a three-dose induction regimen (weeks 0–2–6)
and patients treated for luminal disease were given a single
induction infusion. In all, 65 patients received concomitant
AZA (2–2.5 mg/kg) or 6-mercaptopurine (1–1.25 mg/kg), 50
patients received concomitant intramuscular or subcutaneous
(SC) MTX 15 mg weekly (first 12 weeks induction dose of
25 mg weekly) and 59 patients received IFX without con-
comitant IS therapy. The patients without any concomitant
treatment were among the first to enter the study between 2000
and 2001. After the findings of our previous study, which
showed that immunomodulators protect against antibody
formation,8 a change in policy was adopted and patients were
systematically cotreated with immunomodulators (unless
intolerant). In the choice between AZA and MTX, AZA was
the first choice, followed by MTX in the case of intolerance or
side effects to AZA. Within the group of patients treated with
concomitant AZA, 46/65 (71%) were taking AZA for .3 months
when the first infusion of IFX was administered and 19/65
(29%) were taking AZA together with IFX. In the group of
patients treated with concomitant MTX, 34/50 (68%) were
taking MTX for .3 months and 16 (32%) were taking MTX
together with IFX.

All patients were followed prospectively. The decision to
administer a new infusion of IFX was individualised in each
patient, but it was agreed among the clinicians taking care of
the patients that either a loss of response or an acute flare of the
disease was necessary to re-treat. This decision was not based
on a threshold Crohn’s Disease Activity Index or C-reactive
protein level.

Determination of ATI and IFX concentration
Serum samples were obtained before and every 4 weeks after
each infusion. ATI and IFX concentrations were measured in a
blinded manner at Prometheus Laboratories, San Diego,
California, USA. Each sample was assessed in duplicate and
the reported values are the mean of the duplicate results.
Clinicians were unaware of the patient’s antibody status when
treating the patients.

Quantitation of IFX
The IFX assay is a microplate enzyme-linked immunosorbent
assay (ELISA) in which IFX bound to immobilised tumour
necrosis factor a is detected with horseradish peroxidase-
conjugated anti-human IgG (Fc specific). The ELISA value is
reported in mmol/ml of serum; the cut-off determined from 40
IFX naive sera (mean (3 SD)) was 1.4 mg/ml and therefore any
result ,1.4 mg/ml is reported as negative for IFX. IFX
concentrations .20 mg/ml were reported as 21 mg/ml for
calculation.

Quantitation of ATI
The ATI assay is a microplate ELISA based on the double
antigen format where IFX is used both on the solid phase to
capture ATIs and as the biotinylated detection with
Neutravidin–horseradish peroxidase. The ELISA value is
reported in mg/ml based on calibrators made with affinity-
purified polyclonal rabbit anti-mouse IgG F (ab9). The cut-off
determined from 40 IFX naive sera (mean (3 SD)) was
1.639 mg/ml. There are three different possible scores for ATI:

N Negative: the mean concentration for ATIs is ,1.693 mg/ml
with a serum IFX concentration of ,1.4 mg/ml.

N Indeterminate: the mean concentration for ATIs is
,1.693 mg/ml but the serum IFX concentration is .1.4 mg/
ml. Because the presence of IFX interferes with the ATI
assay, the presence or absence of ATIs in these samples
cannot be conclusively determined.

N Positive: the mean ATI concentration is .1.693 mg/ml
without detectable IFX concentration (ie, ,1.4 mg/ml).

Statistical analysis
Discrete variables were compared using x2 statistics or Fisher’s
exact test when the absolute number in a cell was ,5. When
data were not normally distributed, results are expressed as
medians and interquartile ranges (IQRs). Non-parametric tests
(Wilcoxon or Mann–Whitney/Kruskal–Wallis as appropriate)
were used for comparison of IFX levels between groups. Only
patients with an initial clinical response to IFX and who were
re-treated were included in the analyses of ATI and IFX levels.

RESULTS
Cumulative ATI formation
A median of three (IQR 2–5) infusions per patient were
administered over a median period of 42 (IQR 25–74) weeks.
ATIs were detected in 55% (96/174) of all patients, 24% (42/
174) patients were ATI negative and 21% patients (36/174) had
indeterminate levels at each of the investigated time points—
that is, before as well as 4 weeks after each infusion.

Assuming that the samples tested as indeterminate may be
considered ATI negative (since IFX was detected in each serum
sample), the cumulative incidence of ATI-negative patients was
78/174 (45%). Among the 96 patients who developed ATIs, 27
(28%) displayed low levels of ATIs (,8 mg/ml), 30 (31%) had
high levels of ATIs (>8 mg/ml) and 39 (41%) had very high
levels (>20 mg/ml; fig 1).

ATI and IS therapy
The concomitant use of IS therapy (AZA or MTX) was
associated with a lower incidence of ATIs (53/115; 46%)
compared with patients not taking concomitant IS (43/59,
73%; p,0.001; fig 2). This difference was observed in both the
MTX group (22/50 or 44% ATIs; p = 0.002) and the AZA group
(31/65 or 48% ATIs; p = 0.004) compared with the group
without IS therapy (fig 3). The incidence of ATIs in patients
who started taking IS treatment (MTX or AZA) together with

Table 1 Demographical and clinical characteristics of the
study cohort

Patients (n = 174)

Female 107 (61.5)
Mean age (range years) 39 (18–73)
Mean age at first IFX (range; years) 35 (14/72)

Indication for IFX
Luminal CD 138 (79)
Fistulising CD 36 (21)

Disease location
Ileitis 36 (21)
Ileocolitis 84 (48)
Colitis 54 (31)

Concomitant IS therapy
No IS 59 (34.0)
AZA 65 (37.3)
MTX 50 (28.7)

Active smoking 45 (25.9)
Median WBC baseline (IQR) 7.800 (6.125–9.875)

AZA, azathioprine; CD, Crohn’s disease; IFX, infliximab; IS,
immunosuppression; IQR, interquartile range; MTX, methotrexate; WBC,
white blood cell.
Values are given as n (%) unless otherwise specified.
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IFX was not different (cumulative incidence 48.6%) from that
in patients (44%) taking IS therapy for .3 months. More
specifically, in patients taking concomitant AZA, 71% were
taking AZA for .3 months and 29% started taking AZA
together with IFX. In the first group, 22/46 (47.8%) patients
developed ATIs and this was not different from the 47.4% (9/
19) positive ATIs among patients started on taking AZA
simultaneously with IFX. Among patients receiving concomi-
tant MTX, 68% were taking MTX for .3 months and 32%
started taking MTX together with IFX. In the first group, 14/35
(40%) patients developed ATIs and this was not different from
the 50% (8/16) positivity among patients who started receiving
MTX simultaneously with IFX.

We also found that patients who did not develop ATIs had
lower baseline white blood cells (median 7.130; IQR 6.000–
9.125) than patients who developed ATIs during follow-up
(median white blood cells 8.300; IQR 6.800–10.500 for all ATIs
combined), regardless of the titres of antibodies (p = 0.018).

IFX levels and concomitant IS therapy
IFX titres were measured 4 weeks after each infusion. The
median IFX titre after the first infusion was 8.6 mg/ml (IQR 4.4–
14.0; maximum 21 mg/ml) in the total cohort studied. For the
analysis of IFX titres in the view of immunogenicity, we
excluded the titres obtained after first infusion as these
infusions are always free from ATIs and would therefore falsely
inflate the analyses. The median IFX titre in the total group was
5.7 mg/ml (IQR 2.15–11.5; maximum 21 mg/ml; p = 0.006
compared with IFX titres obtained 4 weeks after the first
infusion) and was not different in patients treated for
fistulising disease (median 6.2 mg/ml (IQR 1–12.65); maximum
21 mg/ml) as compared with luminal disease (median 5.7 mg/ml
(IQR 2.3–11.06), maximum 21 mg/ml; p = 0.72). Therefore, we
combined both indications for treatment in further analyses.

Table 2 shows the median IFX titres stratified for use of IS
therapy. Patients not taking IS therapy had lower IFX levels
(median 2.42 mg/ml (IQR 1–10.8), maximum 21 mg/ml) com-
pared with patients on concomitant IS therapy (median
6.45 mg/ml IQR 3–11.6; maximum 21 mg/ml), although this
failed to reach significance at the 5% threshold level
(p = 0.065). On the other hand, there was no difference in
IFX levels between patients taking MTX or those taking AZA
(table 2).

IFX trough levels and ATIs
A striking observation of this study was that patients with
luminal disease (who had received only one induction infusion)
and who developed ATIs during follow-up already had lower
IFX trough levels 4 weeks after the first infusion compared
with patients who never developed ATIs (median IFX 7.55 mg/
ml (IQR 2.65–13.73) compared with 11.15 mg/ml (IQR 5.98–
18.98) respectively; p = 0.0011; table 3). Trough levels 4 weeks
after the first infusion were lowest in patients with ATIs .8 mg/
ml on follow-up (median IFX 6.60 mg/ml (IQR 1.70–12.50))

compared with patients with no or only low ATIs ,8 mg/ml on
follow-up (median IFX 11.56 mg/ml (IQR 6.45–21.00)) or
patients with inconclusive ATIs (median IFX 15.65 mg/ml
(IQR 9.93–21.00); Kruskal–Wallis p,0.001; fig 4).

A trough level of ,4 mg/ml measured 4 weeks after the first
infusion had a positive predictive value (PPV) of 81% to detect
development of high ATIs .8 mg/ml during the later course of
treatment, and a trough level of ,2.5 mg/ml measured 4 weeks
after the first infusion had a PPV of 86% to detect later
development of high ATIs. In contrast, trough levels of .15 mg/
ml measured 4 weeks after the first infusion were 80%
predictive for the absence of ATIs during later follow-up, and
trough levels of .20 mg/ml had a negative predictive value of
95% for developing ATIs during follow-up.

When stratifying trough levels during follow-up according to
the presence of ATIs (table 4), we observed that the presence of
ATIs was associated with lower median IFX levels 4 weeks after
any follow-up infusion, and this was even more detrimental in
patients not taking concomitant IS treatment (median 1.4 mg/
ml vs 15.1 mg/ml in the presence or absence of ATIs,
respectively; p,0.001), whereas in patients taking IS treatment
the same occurred but to a lesser extent (median 4.7 vs 8 mg/ml,
respectively; p,0.001).

Duration of response and ATIs
In the group without IS therapy, 12 patients were not re-
treated, in the group receiving concomitant AZA 8 patients were
not re-treated, and in the group with concomitant MTX, 4
patients were not re-treated because of lack of response,
yielding an overall short-term response of 86%. In this analysis,
we included only those patients who needed re-treatment
within 20 weeks. The median duration of response (ie, time
until repeated IFX treatment) in the total cohort was 13.04
(IQR 9.25–18.38) weeks. The presence of ATIs was associated
with a shorter duration of response in patients not taking
concomitant IS (median 11.71 (IQR 8.60–17.64) weeks) as
compared with patients taking concomitant AZA or MTX
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Figure 1 Titres of antibody to infliximab (ATIs) in patients developing ATIs
(n = 96).
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(median 13.8 (IQR 9.23–19.59) weeks) although this strictly
lacked significance, possibly because of low numbers in these
subgroups (p = 0.06). In contrast, when no ATIs were present,
the duration of response was not influenced significantly by IS
cotreatment. We observed no significant difference in response
duration between the AZA-treated patients (median 14.29 (IQR
10.33–20.87) weeks) or the MTX-treated patients (median
11.14 (IQR 7.26–16.73) weeks; p = 0.13), regardless of the
initiation of these treatments (together with or initiated more
than 3 months before start of IFX).

Infusion reactions and ATI formation
In all, 139 of 174 (80%) patients were re-treated and were at
risk for infusion reactions. Of this re-treated group, 34 (24%)
patients experienced an infusion reaction or, if expressed with
respect to the total number of infusions given, 34 reactions out
of 414 infusions (8.2%).

Patients not taking concomitant IS therapy more often
experienced infusion reactions (40%) compared with patients
taking concomitant IS treatment (16%; p = 0.04; fig 5). There
was no difference in infusion reactions between patients
treated with AZA (18%) compared with patients receiving
concomitant MTX (14%; p = NS).

DISCUSSION
In a previous study, we have shown that ATI formation is
frequent when the drug is given episodically, and that
concomitant IS reduces immunogenicity and is associated with
a longer duration of response.8 In the present study, we show
that MTX and AZA are both equally efficacious in preventing

infusion reactions and ATI formation, and this effect is seen
irrespective of the duration of exposure to immunosuppressant.
Both IS improve the pharmacokinetic profile of IFX.

The efficacy data of IFX treatment in rheumatoid arthritis
(RA) and Crohn’s disease clearly show the synergistic effect of
concomitant IS treatment on IFX response.11–16 There are several
hypotheses on why concomitant IS treatment may lead to
better efficacy of IFX. A first explanation is that IS reduce the
risk of ATI formation as already shown in the past1 7 and as is
also clear from the present study. Our study shows that the
prevention of immunogenicity by IS may account for a better
short-term effect of IFX. A second reason may be that AZA and
MTX are additive to IFX in inducing apoptosis of lamina propria
T lymphocytes and monocytes. Induction of apoptosis has been
shown to be one of the main mechanisms of action of IFX and
adalimumab.17–20 Recent data suggest that AZA and MTX are
also capable of inducing apoptosis, which could lead to a
synergistic effect with IFX. In vitro experiments in peripheral
blood mononuclear cells (PBMCs) showed that combination
therapy with IFX and IS was associated with an increased
induction of PBMC apoptosis and also better suppression of
stimulated PBMC proliferation as compared with monother-
apy.21 A third mechanism might involve interaction between
both drugs. Studies in patients with RA showed that MTX
reduces the clearance of IFX, pointing towards an interaction
between both drugs.11 22 This interaction has also been shown
for IFX and AZA in patients with Crohn’s disease. Roblin et al23

observed a significant increase in 6-thioguanine nucleotide
levels within 1–3 weeks after first IFX infusion (p,0.001),
without a change in thiopurine S-methyltransferase enzyme
activity. In their study, an increase in 6-thioguanine nucleotide
of .400 pmol/86108 erythrocytes was strongly related to a
favourable response to IFX, with a predictive value of 100%.

There are very few studies that directly compared the efficacy
of AZA and MTX. A double-blind randomised study by
Jeurissen et al24 compared AZA and MTX in patients with RA
in whom parenteral gold and/or D-penicillamine treatment had
been unsuccessful. Patients were randomly assigned to AZA
(100 mg daily; n = 33) or oral MTX (7.5 mg weekly; n = 31)

Table 2 Median infliximab titres 4 weeks after infusion (excluding 4 weeks after the first infusion) in the total cohort and stratified
according to the use of immunosuppressive therapy

No IS IS p Value

Median (IQR) IFX levels (mg/ml) 2.42 (1–10.8) 6.45 (3–11.6) 0.065 (IS vs no IS)
Maximum IFX (mg/ml) 21 33.4

AZA MTX
Median (IQR) IFX levels (mg/ml) 6.15 (3–11.6) 5.65 (2.87–10.8) 0.27 (AZA vs MTX)
Maximum IFX (mg/ml) 33.4 31

AZA, azathioprine; IFX, infliximab; IS, immunosuppression; IQR, interquartile range; MTX, methotrexate.
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Figure 4 Box plots showing infliximab levels 4 weeks after first infusion
(median interquartile range) in patients with no or only low antibodies to
infliximab (ATIs) ,8 mg/ml on follow-up as compared with patients with
ATIs .8 mg/ml on follow-up and patients with inconclusive ATIs on follow-
up.

Table 3 Infliximab levels measured 4 weeks after the first
infusion with respect to the development of antibodies to
infliximab (ATIs; highest ATI ever measured) during follow-
up

ATI formation during
follow-up

Mean (SD) IFX levels
4 weeks after first
infusion (mg/ml)

Median (IQR) IFX levels
4 weeks after
first infusion (mg/ml)

ATI-negative 12.02 (9.63) 10.05 (5.40–14.70)
ATI ,8 mg/ml 13.22 (7.00) 12.26 (8.15–21.00)
ATI 8–20 mg/ml 7.34 (6.00) 7.20 (2.49–10.35)
ATI >20 mg/ml 7.05 (6.13) 6.08 (1.18–12.15)
Inconclusive ATIs 14.78 (7.66) 15.65 (9.93–21.00)

ATI, antibody to infliximab; IFX, infliximab; IQR, interquartile range.
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and were followed up for 48 weeks. At 6 months, significantly
more improvement was noted in the MTX group in terms of
swollen joints, pain, erythrocyte sedimentation rate, C-reactive
protein level and disease activity score, and overall results
showed that MTX was superior to AZA in the treatment of RA.
Nevertheless, the situation may be different in Crohn’s disease
where oral MTX has not proven efficacious.25 26 A reason for this
is that the absorption of MTX is highly variable and, when
compared with oral dosing, intramuscular administration gives
more consistent blood levels. However, no randomised studies
that have directly compared AZA with MTX in Crohn’s disease
are available.

The present study again shows that episodic treatment with
IFX is not a good strategy in Crohn’s disease. When it comes to
immunogenicity, it is clear from the large randomised
controlled trials and cohort studies that maintenance treatment
is preferred over episodic treatment to reduces the risk of
antibody formation. Also, the concomitant use of IS and
pretreatment with steroids reduces the risk of ATIs and of
infusion reactions. Which of these strategies will optimally
protect the patient is, however, unclear. In the ACCENT I Study,
the lowest incidence of infusion reactions occurred among
patients receiving both steroids and IS (8%) compared with
patients receiving only IS (20%) or only steroids (23%).1 Our
data show that even episodic dosing with concomitant IS
therapy still leads to antibody formation in 46% of patients.
These patients are very likely to lose clinical response.
Maintenance treatment is also superior to episodic treatment
for other reasons. The most important advantages of systematic
treatment over episodic treatment include better response and
remission rates, more thorough mucosal healing, better quality
of life and reduced number of disease-related surgeries and
hospitalisations.5–7 These effects are probably the consequence
of sustained serum IFX levels. In the ACCENT I Study, the
difference between scheduled dosing and episodic dosing did
not reach statistical significance on all clinical end points;
however, follow-up was relatively short (54 weeks) and the
design of the study allowed for dose escalation in the case of
loss of response. In fact, almost half of the patients in the
episodic dosing group (92/188) had crossed over to the active
treatment by week 54.

A striking observation in the present study was the fact that
patients who developed ATIs during follow-up already showed
lower IFX levels 4 weeks after the first infusion compared with
patients who never developed ATIs. Moreover, an IFX level of
,4 mg/ml measured 4 weeks after the first infusion had a PPV
of 81% to detect the development of high ATIs during the later
course of treatment, and an IFX level of .15 mg/ml measured
4 weeks after the first infusion was 80% predictive for the
absence of ATIs during later follow-up. Therefore, IFX levels
measured early after the first infusion of IFX (at 4 weeks) are a
good prognostic parameter for development of immunogenicity.

It is at present not known for how long IS with AZA or MTX
in combination with IFX should be continued. If IFX is used as
a bridge to AZA, a three-dose induction regimen with infusions
given at weeks 0, 2 and 6 should be sufficient, whereafter AZA
can be continued alone. However, the recent results of the
French GETAID (Group Of Therapeutic Research On The
Disease Of Crohn And The Hemorrhagic Rectocolite) were
somewhat disappointing in supporting this strategy because the
patients who received IFX induction continued to perform
better even at 6 and 12 months after starting AZA.27 A different
scenario is the one where IFX is administered on an 8-weekly
basis and it is not clear how long concomitant IS therapy
should be continued in these patients.

In conclusion, in this study we have shown that concomitant
IS treatment reduces the immunogenicity of IFX treatment and
is associated with higher IFX levels. We also show that there is
no difference between MTX and AZA at reducing the risk for
development of antibodies. A striking finding of this study is
that the formation of antibodies occurs very early and readily
influences the pharmacokinetics of the first IFX dose.
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Answer
From question on page 1225

An oesophagogastric fistula was found by the double-contrast barium. At endoscopy, the
patient had an almost double-lumen oesophagus, with the lumen of the fistula as large as the
true oesophagogastric lumen. The tone in the sphincter caused the endoscope to enter the
fundus via the fistula rather than the normal route. At reoperation, the fistulous track was found
and resected. No other causative factor could be identified. The symptoms resolved completely
following the second operation and the patient was discharged.

Fistulae following operations on the gastro-oesophageal junction are rare, but should be
considered in patients who have recurrent symptoms of gastro-oesophageal reflux disease
following operations combining fundoplication or fundoplasty with other procedures on the
oesophagus or the gastrooesophageal junction. In our patient, the aetiology was presumably
ischaemic necrosis of the oesophageal muscle tube within the sutures used to secure the wrap.
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